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Hi Jeanne and Dayna,

Just happen to have the file I shared with Chesapeake about what the criteria would
be for a new site last March when we were looking for the new site in Oklahoma.  It
is marked draft, but it was what we used.

Michael Overbay, P.G.
Regional Ground Water Center Coordinator
U.S. Environmental Protection Agency - Region 6
(214)665-6482
(214)665-2191 (FAX)
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PROPOSED APPROACH TO A PROSPECTIVE CASE STUDY

OF FRACKING A NATURAL GAS WELL



CHARACTERISTICS OF THE PREFERED SITE

· Located in an area with little existing oil & gas development, preferably within one mile

· Has a shallow ground water aquifer of usable quality, preferably at least 50’ thick

· Nearby domestic/irrigation/public water supply wells for sampling purposes

· Nearby surface water stream

· Rural location would allow dealing with fewer land owners and infrastructure 



CONCEPTUAL APPROACH – GROUND WATER

· Install and survey piezometers to establish the local ground water gradient and flow velocities

· Install a deep well that penetrates the USDW and log it to establish zones to be monitored

· Install monitoring wells in clusters to monitor the shallow, intermediate and deep zones (number of zones, depths and screen lengths variable depending on depth of USDW)

· One cluster of wells on the upgradient area to provide background conditions

· Two clusters along the downgradient edge of where the pad is expected to be constructed

· One deep well only located somewhere along the horizontal lateral line of the production well (location can be flexible, but within 100’ horizontally)

· One cluster MAY need to be installed under the drill pad IF ground water flow velocities would not allow a small release up the well bore to reach the off-pad monitoring wells within 6 months of the fracking date

· If needed, these wells would ideally be located very near the well bore

· These wells can be drilled after the gas well so as to alleviate concerns about locational uncertainties and interferences from drilling/cementing operations at shallow depths

· Installation of these wells could be accomplished either:

· Through the pad after construction of the pad

· In a vault under the pad & before construction & piped off-pad

· From off-pad using directionally drilled inclined wells  

· This 6 month travel time criteria must be met, but the approach to achieving this goal can be flexible

· Ground water samples would be collected from these wells and, if possible, existing nearby water wells, to establish pre-construction site characteristics (once or twice, depending on schedule) 

· Additional ground water samples would be collected between the drilling of the production well and the fracking operation, immediately after the fracking operation, one month after the operation, and quarterly for one year (schedule permitting)



CONCEPTUAL APPROACH – FLOWBACK & PRODUCED WATERS

Samples of flowback and produced waters would ideally be obtained at the beginning of flowback, at 7, 15 and 30 days, and then quarterly for one year.





CONCEPTUAL APPROACH – SURFACE WATERS

If available, a nearby surface stream which receives runoff from the site and/or may have ground water/surface water interactions would be selected for sampling.  An upstream (background) and downstream location would be sampled, probably using a peristaltic pump.



CONCEPTUAL APPROACH – SOIL

Soil samples would be collected near the pad site by hand auger before the pad is constructed, between drilling and fracking, and post fracking.  This may include 3-6 locations, and possibly at 0”-12” and 12”-24”.



CONCEPTUAL APPROACH - ANALYTICAL

Analyses will be extensive and include analytes identified as commonly used in hydraulic fracturing, as well as degradation products, other commonly associated contaminants and water quality indicator parameters



CONCEPTUAL APPROACH – MICROSEISMIC

Ideally, our industry partner would conduct a microseismic survey during the fracking operation of this well.
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